The purpose of this study is to analyze the domestic air transport industry in Spain. This work has focused on the segment of business and we present a theoretical model of oligopolistic competition which could be empirically tested through three equations: demand, market structure and price. We contribute to develop creativity and innovation with the elaboration of a data studying 113 over 96 fortnight periods (2011)(2012)(2013)(2014)(2015) where analyses how clients react to both strategic changes carried out by airlines (frequencies, capacity, prices) and changes in socio-economic factors. The analysis is performed by applying the econometric technique of instrumental variables. We find that that frequency competition -Cournot-is more important than competition in prices -Bertrand-.
Introduction
The liberalisation of air transport which took place in the European Union in the early nineties following the trend coming from the United States had positive effects for Spanish passengers allowing them to choose between more companies, more frequencies and much lower prices.
In addition to the aforementioned costumer benefit, it is necessary to know the airline's behavior following the liberalization process. After this process, further opening of markets will provoke a downward pressure on prices offered by the airlines to their consumers. This theoretical foundation -increased competition following liberalization and reduction of fares-is empirically assessed by Brander and Zhang (1993) , who analysed it using a pooled cross-section and time-series data on 16 routes based at the hub airport of Chicago and operates by American Airlines and United Airlines in duopoly routes. The authors study, through regression analysis, if there is a competition following Cournot model or Bertrand model or if a formation of cartels occurs, concluding that there is a variable behavior (following the Green-Porter model) with an approach in periods of low prices -Cournot competition-and collusive agreements in higher rates stages.
The purpose of this paper is to collect the different reactions of agents involved in this industry and to determine whether a Cournot or a Bertrand competition is taking place through the study of 113 routes covering 97 % of the active connections in Spain.
The original contribution of this paper to the existing literature lies on an increase of both the sample size -the number of routes analysed so far in the work of Marin (1995) is tripled and the sample used by Betancor and Gonzalez (2013) for our country is likewise increased-and also the time horizon, which goes from one week -Marin (1995) and Betancor and González (2013) -to 96 fortnights, introducing different variables, such as price per mile charged by airlines, travel time, aircraft capacity and frequencies offered for each flight, distance between each origin-destination pair, amount of landing taxes at each destination airport and evolution of oil prices and consumer price index, as well as several dummy variables, for each of the 113 routes.
A data panel was develop by observing the prices offered via their websites by the different airlines providing regular-commercial traffic services in the domestic market of our country, along with various other socio-economic variables, during the 96 fortnights of the study. The methodology followed a theoretical model of oligopolistic competition with vertical differentiation of products, which could be empirically tested through three equations: a demand equation, a market structure equation and a price equation. The vertical differentiation will be the result of the frequency of the service as a competition variable.
The structure of this paper is as follows: after the introduction, the second section reviews the literature on this field while the third section provides a theoretical basis for the hypotheses that are to be tested in the empirical analysis, specifying the equations to be estimated in the fourth chapter. The data and sample sources are detailed in section 5, with section 6 focusing on the results obtained. Section 7 presents the conclusions that can be drawn from the study. Betancor and González (2013) focused on the analysis of prices for airlines operating in Spain, concluding that an inverse relationship between the degree of competition and fares could be detected. This relationship is very clear in the case of routes where low cost airlines operate. Nuñez-Sánchez (2013) evaluates the pricing system for the Spanish port authorities during the period 1986-2005. Author estimates a system of equations. The estimation of demand functions for the use of port infrastructure enables us to calculate fee elasticities of demand. The sample consists of the 26 port authorities. After an estimation of demand function, author demonstrates that demands for port infrastructure are inelastic. Betancor and Viecens (2012) also studied domestic air routes claiming that a significant number of airlines compete in this market and, although there is a prominent group of low demand routes where services are provided under monopoly, in general, three or more air operators compete in almost a third of all routes. Similarly, Betancor and Viecens (2011) analysed the importance of airports from several points of view, as well as their main features in terms of traffic. Sainz-González et al. (2011) determine the impact on fares in the Spanish leisure market airlines. Authors use an empirical specification of a pricing and demand equation system. Authors use a data related to ticket price for quarterly periods 2006 and 2007. Data are based on round trip flights carried out in 29 domestic airports where the flights were made for leisure purposes. They found a duality of the Spanish airline tourist market, given that the behavior of airlines is more competitive for the case of peninsular routes. A plausible explanation would be the existence of more alternative modes of transport for these routes (e.g. car, high speed rail) which makes the travel demand more sensitive to prices. Fu and Zhang (2010) studied the relationship between the demand for air transport and economic growth, highly valuing the empirical relationship of air transport's multiplier effects on the economy. Moreover, Dobruszkes (2009) studied the degree of competition in air transport in Europe and concluded that competition in the air transport industry provides greater benefits to big cities and peripheral regions which receive major tourist inflows from large, northern cities in Western Europe. Njegovan (2006) evaluated the price elasticity in leisure travel in the UK, concluding that demand for air transport is moderately inelastic regarding ticket prices. Grosche et al. (2007) presented two gravity models to estimate the volume of air passengers between city pairs. Martinez (2003) also noted the impact of multimarket contact between airlines on the price level, finding evidence of the existence of collusive behaviour and detecting exhaustion effects after the liberalisation of the sector. Rey (2003) addressed the behaviour of airlines during the liberalisation process (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) , attempting to determine the effects that this process had on the relative efficiency of airlines. The author did not find significant differences in efficiency among airlines over the time horizon studied. With regard to the pricing strategy, the study concludes that costs are a key factor determined by the average distances travelled and the occupation. Companies tend to cut costs by attempting to extend the distances travelled and increasing the size and occupation rates of their aircraft. The latter would be the clearest effects of the introduction of competition in the aviation market. Benitez (2000) identified the factors affecting demand for air services. In particular, the author refers to economic (income, prices), structural (population, distance, alternative modes of transportation, systems of established routes) and quality factors, but the analysis is theoretical and not empirical.
Review of the literature

The theoretical model
Our identification procedure takes as a reference the Marin (1995) study of the European air market, and the Fageda (2004) study of the domestic air market in Spain.
One of the central themes in the literature on air transport refers to the effects of price competition. As is well known, companies can compete on price, quantities and qualities.
The most common approach to analyse the effects of price competition is to use a price equation in which these depend on variables that approximate the cost and quality of service function, variables related to the characteristics of demand and factors approaching the market power of the dominant airlines.
We can distinguish two types of studies to address the effects of price competition.
There is a first type of studies within the so-called multiple equation approach (Graham, 1985, Dresner and Tretheway 1992) which, applied to the US market, uses observations in the concentration level of the route, and concludes that there is a positive correlation between the price level and the degree of concentration in the route. The second type of work is the so-called single equation approach (Borenstein, 1989, Evans and Kessides, 1993a) . It also refers to observations of the US domestic airport market and concludes that it is their power, rather than the route, that explains the ability of the major airlines to charge higher prices than their competitors.
In the multiple equation approach, it is worth mentioning the work of Marin (1995) , conducting studies for the air transport market in Spain. These authors went one step further than previous studies and incorporated a market share equation, taking the frequencies offered on each route and comparing them to the market average service on the route as one of the variables.
Specifically, these studies explicitly analyse the implications of competition on the market structure, rather than focusing solely on a price equation.
In addition, their empirical specification uses company-level variables on the route, in the equations for prices and market share, enabling them to capture possible intra-route heterogeneity. Moreover, vertical product differentiation is an important assumption of their theoretical and empirical formulation. This assumption can be considered realistic in the airline industry, where differences in quality between airlines arising from increased service frequency of dominant companies play an important role in competition. This is the reason why the empirical specification used in our study is based on this approach.
The empirical specification used in this study is based on a model of oligopolistic competition with vertical product differentiation, in other words, a service quality-based model, analysing the frequencies offered for each route. In this model, in the last phase of the decision process, each company (i = 1 .....N) produces a set of products with a perceived company quality, q i , compared to the average quality of all companies operating on the route , k, q k and companies set prices according to the market competition regime. Each consumer chooses the product of the company that allows him/her to maximise the quality/price ratio, q i /p i so the equilibrium condition for prices can be expressed as follows:
for any company i, j
(1)
Given the condition of equation (1), the individual demand function can be expressed
So the amount sold by company i, x ik , when N k companies operate on the route, depends on the perceived quality of the company on the route k, q ik , the prices of the company itself for the route k, p ik , the average quality of all companies operating on the route, (q k ) and other variables exogenous to the company (exogenous variables),
On the other hand, the market share of each company, SM ik , depends on the relative price and quality of each company with respect to the average value of the route, k, and other exogenous variables.
(3)
Expression (6) will provide the equation to estimate market share.
Assuming that companies compete following a Cournot model, the process of maximising profits provides the mark-up pricing equation on marginal costs:
Where the mark-up, Ψ ik is a function of the relative perceived quality of each company with respect to the average market value q ik /q k , the number of companies operating in the market N k and marginal costs .
These costs will depend on determinant factors such as distance, capacity of the aircraft, frequency of service and/or occupation factor.
The empirical model
All variables in empirical specifications shall be headed by the letter , meaning that the logarithms of the variables in question are used. In this sense, a total sample has been collected without considering the purpose of the trip and the equations for demand, prices and market share have been estimated. Regarding the variation by route, incorporating variables that refer to the characteristics of the route, such as distance, dummy for intermodal competition and dummy for operators, competition can help to manage these differences.
Equation of demand by route and company
According to equation (2) our empirical specification for the demand equation takes the following log form:
Where the dependent variable is the number of passengers on each route, Lx ik .
The explanatory variables in this equation are as follows:
Liev k : Collects a proxy for the income exogenous variable approximated by the industrial production provincial index (IPI), as a proxy for economic activity. The IPI measures the monthly evolution of productive activity of industrial branches, that is, extraction, manufacturing and production industries as well as distribution of electricity, water and gas. A positive coefficient for this variable is expected.
Lq ik : Number of daily frequencies offered by each of the airlines i with respect to the market average in each route k . A positive coefficient for this variable is expected as an indication of the "quality" perceived by the consumer for such services.
Lp ik : The price per mile offered by each airline i for each route k. A negative sign is expected in the coefficient of this variable, assuming a normal demand curve. DN k : This is a dummy variable representing the number of operators in each route k that takes value 1 on routes with competition from other airlines and 0 otherwise. A positive sign is expected as increased competition implicitly means greater demand in the market. The extreme case would be a natural monopoly in which demand allows only one airline.
Market share and company route equation
According to equation (3), our empirical specification for the market share equation by company takes the following logarithmic form: (6) Where the dependent variable is the market share of each airline i on route k in terms of number of passengers carried by each company out of the total, LSM ik .
The explanatory variables in this equation are:
Lp ik :The price per mile offered by each airline i for each route k . A negative sign is expected in the coefficient of this variable, assuming a normal demand curve.
Lq ik : Number of daily frequencies offered by each of the airlines i with respect to the market average in each route k. A negative sign is expected in the coefficient of this variable as increase of capacity.
DN k : This is a dummy variable representing the number of operators in each route k that takes the value 1 on routes with competition from other airlines and 0 otherwise. A negative sign is expected as increased competition implicitly means a lower market share.
Pricing equation by company and route
The specification of the price equation, based on (4), is as follows:
Where the dependent variable is the price per mile charged by each company i in each route k, Lp ik .
The explanatory variables included in the equation to approximate the marginal costs are as follows:
The distance between origin and destination of the route k. A negative sign is expected in the coefficient of the distance variable, since the costs per mile decrease with distance so a transfer of such reductions to prices can be expected.
Lc ik : The average capacity of the aircraft used by each company i in each route k. The coefficient of this variable is undefined, since the larger the aircraft, the lower the costs and the higher the quality perceived by the consumer. DN k : This is a dummy variable representing the number of operators (operators exogenous variable) on each route k ; it is set to 1 on routes with competition from other airlines and 0 otherwise. A negative sign is expected as increased competition implicitly means less market power (and therefore lower market share) to raise the price.
Lq ik : Number of daily flights offered by each of the airlines i with respect to the market average in each route k. A negative sign is expected in the coefficient of this variable due to scale economies.
Data sources and sample
In the Annex, Table offer the descriptive statistics of the main variables used in this research.
The sample used in the empirical analysis includes 96 observations on a fortnightly basis from March 2011 to February 2015 for the Spanish domestic market of regular flights, including 113 routes collected in Table 2 of the Annex.
The information on the total passengers carried by each airline i in each route k, x ik , and on the national total passengers with origin in each airport xn k has been obtained from the statistics published both by AENA and the Ministry of Public Works. Information regarding prices per mile p ik for each company on each route, flight time on the route k, t k , capacity of the aircraft used by each operator i on each route k, c ik and frequency of the flights of company i compared to the average of the market q ik in route k, has been obtained through the websites of each airline and AENA. The methodology to track prices has been to make a reservation on the first and second Wednesday of each month to fly on the third and fourth Wednesday of that month (booking 15 days in advance in each fortnight) through the website of each airline operating in each route, and selecting a return ticket on the day, providing the destination was reached before 10 am and departure from the destination airport was always after 16 h.
The variable distance of route k, d k refers to the distance in miles between the origin and destination of each route, measured through an orthrodromic route, that is, the shortest distance between two points on the surface of the Earth.
Data on the market share SM ik of each company on each route and the first operator SM1 ik at the airport of origin of each route have been obtained from the financial reports of the airlines analysed.
The income exogenous variable (iev k ) is approximated by the provincial value of the Industrial Production Index IPI offered by the Spanish National Statistics Institute (INE).
The Consumption Price Provincial Index ipc k corresponds to that offered by the INE. The Hotel Price Provincial Index iph k and the sum of the provincial population in each origin-destination route pob k were obtained from the INE.
The amount of landing taxes at each destination airport, tax k , has been obtained through AENA, while the price of oil, brent fuel k , has been compiled through the economic website www.cincodias.com.
Moreover, we have included the following seven dummy variables: 1) Existence or absence of alternative direct transport, -alternative Transport-(Dat k ). This variable is set to 1 when direct routing exists and 0 otherwise. 2) Hours of alternative transportation, -alternative transport hours-(Dath k ), which takes the value 1 if the alternative mode of transportation (bus, train, fast ferry in the case of the Balearic Islands) takes less than 210 minutes, since in such case it is considered that there is a competitive means of alternative transportation, and takes the value 0 otherwise. To calculate this time we studied the information on transport times on the websites of each of the operators of each alternative mode of transportation. 3) Number of operators -operators exogenous variable-(DN k ), which takes the value 1 on routes with more than one operator and 0 otherwise. 4) Existence of a hub airport, -hub airport-(Dha k ), which takes the value 1 for airports with international flights operations and 0 otherwise. 5) Existence of routes operated by high-speed rail lines, AVE -high-speed train (Dhst k ), which takes the value 1 in routes where such transport exists and is set to 0 otherwise. 6) Presence of Ryanair at the origin airport, -Ryanair existence-(Drye k ), which takes the value 1 if yes and 0 otherwise. 7) Finally, the possibility that the origin airport maintains agreements to promote tourism -Tourist promotion agreement-(Dtpa k ), taking as reference the report of the National Competition Commission of Spain, which takes the value 1 when these arrangements exist and 0 otherwise.
We have included the existence of a hub airport dummy and the Ryanair presence in every route dummy according to Tretheway and Kincaid (2005) who review the literature about the economic effect of a market structure (Borenstein, 1990) on air fares following deregulation of the U.S. airline market. The authors concluding that regardless of market structure, the presence of a Low Cost Carriers (LCC) has a dramatic and permanent impact of fares in the market (Lee and Luengo-Prada, 2005).
Estimation and Results
In order to avoid endogeneity problems, the technique of estimation by instrumental variables (IV), Angrist and Krueger (2001) has been applied. This method allows a consistent estimate when variables are suspected to be endogenous and is based on the choice of a variable (instrument) that does not belong to the model initially estimated, is correlated with the explanatory variable (endogenous) and is not correlated with the error term of the estimated equation.
In addition, for the choice of instrumental variables to be a valid instrument to address the problem of endogeneity, these must be credible from an economic point of view and the equation to estimate must be properly identified (Murray, 2006) . According to Angrist and Krueger (2001) , estimation by instrumental variables not only corrects the endogeneity problem, but its application may avoid a problem of measurement error in the endogenous variable, which would lead to an attenuation bias in the estimates by
Ordinary Least Squares, (OLS).
There is an important aspect among the measures implemented to solve the problem of endogeneity, which is to ensure that the chosen variable for correction is not a weak instrument. To avoid this, the F-statistic of Wald Cragg-Donald is reviewed. If the critical value is greater than 10, the instrument is not considered weak (Stock and Yogo, 2005) . This fact certifies that the variable considered as instrument predicts the endogenous variable correctly.
In the event that the instrument is weak, the slight presence of correlation between the instrument and the error term in the original equation can cause major inconsistencies in the coefficients computed. This problem arises at the time when the instrument is very weakly correlated with the regressor (endogenous) or its size is very large (Angrist and Krueger, 2001) . Within the referred technique of estimation by instrumental variables, the least squares method is implemented in two stages (2SLS), Theil (1961) and Basmann (1957) ; as well as the Generalized Method of Moments (GMM), Hansen (1982) .
After identifying the problem of endogeneity and having used MC2E, it is possible to use an alternative estimation method that allows for a greater degree of confidence, which is the Generalized Method of Moments (GMM). This method is an estimator of instrumental variables, which ensures that the estimated parameters are consistent under the existence of conditions that validate the efficiency with which the available information is used. Furthermore, this method does not require the assumption of normality and allows estimates to a greater level of confidence, because it uses the orthogonality conditions or moments for a more efficient estimate.
That is, this method provides consistent estimators for the multiple regression model and confirms the independence of the exogenous variables under study. Table 3 shows the results of each of the two estimates (least squares in two steps by instrumental variables and Generalized method of moments) for the demand equation. Table 4 presents the results for each of the two estimates (two-stage least squares with instrumental variables and Generalized method of moments) for the market share equation. Table 5 presents the results for each of the two estimates (least squares in two stages using instrumental variables and Generalized method of moments) for the price equation.
The regressions were calculated using the econometric software Gretl 1.47.
Going to the data analysed, in Table 3 we can see how the explanatory variables have the expected sign and are significant at 1 %. Thus, it is possible to show that income, frequency, number of operators and prices are important determinants in the demand for business air transport in Spain. The elasticity of demand with respect to the approximated income by the industrial production index is 3.66 and the elasticity of demand with respect to the frequency is 2.13, while the elasticity of demand on the number of operators is 0.65. Finally, the price elasticity of demand is set to -0.60. Therefore, it is clear that the elasticity of demand with respect to frequency is much higher than the demand price elasticity (2.13 vs. -0.60), so this industry is more sensitive to competition in frequencies than in prices.
Analysing the market share equation in Table 4 we can see how the explanatory variables have the expected sign. Thus, it is shown that the prices, frecuencies and number of operators are important determinants in the market share of business air transport in Spain. The coefficient of the variable elasticity of the market share to price is positive and significant with a value of 0.20. That is, an increase in prices would imply an increase in market share. This sign is opposite to the expected value and can be explained due to the higher number of routes under the monopoly operation. The rate variable is significant and negative (-0.23). Therefore, an increase in the frequencies offered produces a reduction in market share. That is, the greater the frequency on a route, the more competition and less market share. The elasticity of the market share to the number of operators is significant and has a negative sign (-0.56 ). This means that if more than one operator competes on a route, the market share drops to 56 % of market share. Table 5 shows the results for the price equation. All variables have the expected sign. The coefficient of the distance variable has the expected sign (-0.09). Greater distances entail lower prices, although this interpretation should be taken with caution, because the variable is only significant at 10 %. The coefficient of the variable "average aircraft size", measured by available seat capacity per aircraft on each route, is significant at 1 % and has a negative value (-0.63). That is, the more efficient the aircraft, the lower the prices. The price elasticity to the number of operators is significant and has a negative value (-1.13). This means that if more than one operator competes in a route, the price per mile drops by 113 %. This result is similar to that reported by Betancor et al. (2013) .
Finally, the ratio of the daily frequency variable with respect to the market average is significant at 1 % and takes the value (-0.38); that allow us to ensure that there is an oligopoly market structure. That is, the policy of pricing in the pricing in the airline industry in Spain is carried out by a few companies.
On the other hand the results of table 6 show rates of Entropy, Herfindahl and Lerner exist for concluding oligopolistic market structure. In the airline industry in Spain are a few companies that perform pricing policy.
Conclusions
In the study by Marin (1995) analysing the inter-European market, the results lead to the conclusion that price competition -Bertrand-is more important than competition in frequency (quality) -Cournot-for the leisure air segment because in the demand equation estimated, price elasticity is -1.71, not significant for the frequency variable. In the work of Coto-Millán (2003) , estimates for the pre-liberalisation period in Spain are presented without distinguishing between the leisure and business segments, with a demand price elasticity of -1.26 and an income elasticity of 1.32. This has been the situation in eighties and nineties in Spain and in the inter-European market. In this research the demand price elasticity is -0.60 and the estimated demand and frequency elasticity is 2.13. Demand and price elasticities are not very different. However, the demand frequency elasticity in the last study was twice as high as in the previous one.
In this research for the recent period 2011-2015, the results shown in the demand equation confirm this because the elasticity of demand regarding frequencies (2.13) has proved to be much higher than the price elasticity of demand (-0.60) showing that this industry competes more in frequencies (quality) than in prices. The above results show the progression from only price competition in the nineties, before liberalisation, to a balanced price and frequency competition, to an increased competition in frequencies compared to price in recent years.
It seems logical that, in a commuter passenger market catering to round-trip passengers with a highly valued concept of time, airlines compete via frequencies (quality) to attract passengers. That is, in this market, companies are competing to offer higher quality products (via a higher frequency of service) than their rivals on most routes in which more than one operator offers their services.
In this paper, the estimation of the price equation obtains similar results as Betancor and González (2013) in the sense that an inverse relationship is detected between the degree of competition (measured by DN k ) and ticket price (price per ticket/mile).
Moreover the results show rates of Entropy, Herfindahl and Lerner exist for concluding oligopolistic market structure. In the airline industry in Spain are a few companies that perform pricing policy.
In conclusion, we can say that the maintenance or improvement of effective competition in this segment of the aviation industry in Spain recommends greater competition in the prices offered by airlines, since competition in terms of frequencies (quality) is more intense (about three times). 
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